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CYTOLOGIC EXAMINATION OF SURGICAL MARGIN OF EXCISED MALIGNANT PULMONARY TUMOR: 
METHODS AND EARLY RESULTS 
Noriyoshi Sawabata, MD,a Takashi Mori, MD,b Keiji Iuchi, MD,b Hajime Maeda, MD,a Mitsunori Ohta, MD,a and 
Osamu Kuwahara, MD,a Osaka, Japan 
Tumor excision is a strategy to treat peripheral pulmonary 
malignant lesions in high-risk candidates for lobectomy or 
pneumonectomy and in patients with metastatic tumors. I·3 
Certain wedge-excised malignant tumors recur at the surgical 
margin despite histologic evidence of a safe margin.4 Even if 
the histologic examination reveals no evidence of malignancy 
on the margin of an excised tumor, this is no guarantee that 
the lung tissue around the excised margin is free from malig-
nant cells,. because histologic examination cannot study all 
aspects of the surgical margin of an excised tumor. Besides, 
cytologically, we can collect specimens from the whole area 
of the surgical margin of an excised malignant tumor. The 
purpose of this study is to demonstrate the method and the 
early results of cytologic examination on the surgical margins 
of wedge-excised tumors. 
Technique. From April 1996 to May 1998, 35 small 
peripheral malignant pulmonary nodules (less than 3 cm in 
diameter) from 30 patients were excised. The patients, aged 
50 to 82 years, included 24 men and 6 women. Seven lesions 
were subjected to video-assisted thoracoscopic surgery 
(VATS) and 28 to thoracotomy. Preoperative diagnoses were 
as follows: 8 undiagnosed lung cancers, 17 lung cancers, and 
10 metastatic cancers from colorectal carcinoma. 
Cytologic examination of the surgical margin was per-
formed before the cross section was studied to prevent malig-
nant cell contamination. Material for cytologic examination 
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Fig 1. Cytologic diagnosis on surgical margins of wedge-
resected malignant tumor. Among 15 samples showing histo-
logically safe marginal distance (more than 10 mm), 40% 
(6/15) of them had cytologically positive surgical margins. 
of the surgical margin of wedge-excised lung was harvested 
with a glass slide. The glass side was run across the staple site 
at least three times until sufficient material was collected. The 
harvested sample was spread on another glass slide and fixed 
by ethanol spray as soon as possible. It took approximately 
15 seconds to harvest samples for cytologic examination and 
12 minutes to apply the Papanicolaou stain. A cytopathologist 
was on site and interpreted the slide. After the materials for 
cytologic examination had been harvested, the wedge-resected 
specimen was cut and examined grossly and pathologically. 
Cytologic diagnoses of surgical margins of wedge-resected 
malignant tumors are described in Fig 1. Among 15 samples 
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Fig 2. Operative procedures for tumor excision and outcome of marginal recurrence. Two recurrences on surgi-
cal margins occurred in cases of finally cytologically positive surgical margins. Conversely, no recurrences on 
surgical margins occurred in cases of cytologically negative surgical margins. Numbers of recurrences on surgi-
cal margin are described in parentheses. 
showing histologically safe marginal distance (more than 10 
mm), 40% (6/15) had cytologically positive margins. 
Fig 2 describes the management protocol for the 35 tumors 
shown to be malignant by cytologic examination, as well as the 
eventual outcome. Among 18 malignant lesions with positive 
margins on cytologic study, 8 lesions were managed by resid-
ual lobectomy because excised undiagnosed tumor revealed 
lung cancer. When a solitary tumor was wedge resected with 
an insufficient surgical margin «5 mm), an additional proxi-
mal parenchymal resection was performed except in high-risk 
candidates who had been treated by VATS. Among 6 patients 
who underwent excision of peripheral malignant tumor with 
positive cytologic margins, 2 recurrences developed in the 
tumor margins within 2 years. One tumor, in a 76-year-old 
patient with contralateral chronic empyema, was squamous 
cell carcinoma, 25 mm in maximum diameter, and was excised 
with a surgical margin of 15 mm by means of thoracotomy. 
The other tumor, in a 79-year-old patient, was metastatic colon 
cancer, 25 mm in maximum diameter, and was excised with a 
surgical margin of 1 mm by means of VATS. 
Comment. It has been reported that approximately 30% of 
excised solitary malignant pulmonary tumors recur on the 
surgical margin.)-3 Therefore it is important to identify 
whether a malignant tumor has been resected completely. We 
assume that a malignant tumor has been resected with a safe 
margin when frozen section shows no evidence of malignan-
cy. However, excised malignant tumors have recurred on the 
surgical margin despite histologically clean surgical mar-
gins.4 With cytologic examination, it is possible to harvest 
materials from the whole surgical margin. Therefore cytolog-
ic examination is also considered an effective means of 
detecting malignant cell contamination. In this study, 40% 
(6/15) of samples with histologically safe surgical margins 
(more than 10 mm) had cytologically positive surgical mar-
gins. In certain of these cases, malignant tumor recurred on 
these margins despite the clean histologic results. 
A recent publication from the Canadian Lung Oncology 
Groups maintained that margins of resection, whether histo-
logically positive or negative, do not affect 3-year survival or 
3-year recurrence rate. The recurrence rates described in this 
report were 40% (10125) in patients with positive surgical 
margins and 49% (184/374) in those with negative margins. 
However, inasmuch as the authors did not mention local 
recurrence, we cannot determine the local recurrence rate 
from their article. Moreover, they examined the surgical mar-
gins histologically. Had they used cytologic methods, it is 
likely that cytologically positive margins would have been 
discovered in patients with histologically negative margins. 
Tumor recurring on the surgical margin would be treated 
again in most cases. It would be significant if an improved 
disease-free interval could be demonstrated with this tech-
nique. If this method could predict local recurrence, it would 
be a guideline for adjuvant therapy. 
In conclusion, cytologic examination of the surgical mar-
gins of wedge-resected malignant tumors was also useful to 
detect malignant cell contamination. 
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